MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE:

FROM: Syed Rizwanuddin Ahmad, M.D., M.P.H., Epidemiologist
Allen Brinker, M.D., M.S,, Epidemiologist
Cindy Kortepeter, Pharm.D., Safety Evaluator
Joyce Weaver, Pharm.D., Safety Evauator
Divison of Drug Risk Evaduation |, HFD-430

THROUGH: ulie Betz, M.D., Director
Divison of Drug Risk Evduation |, HFD-430

TO: Jonca Bull, M.D., Acting Director
Divison of Antiinflammeatory and Opthamic Drug Products, HFD-550

SUBJECT:  OPDRA Posmarketing Safety Review:
Drugs : Etodolac (Lodine, NDA 18-922, 20-584)
Celecoxib (Celebrex, NDA 20-998)
Rofecoxib (Vioxx, NDA 21-042, 21-052)
Reection: Rend Failure

EXECUTIVE SUMMARY

Thisreview of U.S. postmarketing reports of rend failure associated with the use of celecoxib and
rofecoxib was provided in response to your request and in preparation for the upcoming Advisory
Committee meeting in February 2001. In review of Gl events for this meeting, we noticed severd
reports of rend failure prompting thisin-depth case review. We dso summarized reports of rend failure
for an anti-inflammeatory drug etodolac for your information.

Rend concerns are addressed in the labeling under the Clinical Pharmacology, Warnings,
Precautions, and Adver se Reactions sections, with some variaion in wording and emphass for each
drug. Asdgated in the recent labding, patients at grestest risk of rend toxicity are those with impaired
rend function, heart failure, liver dysfunction, those taking diuretics, and the elderly. We evauated a
total of 277 U.S. cases of rend failure possibly associated with the 3 drugs, etodolac (13), celecoxib
(122) and rofecoxib (142). Generdly, the cases occurred in high-risk elderly patients with a mean age
of 70-76 and mostly in females (62-77%). Almost al of the cases occurred with recommended doses.
The mean time to onset of rend failure was between 27-42 days (median 10-28 days). Of interest, 32
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of 100 casesthat reported time to onset (32%) of rofecoxib renal failure cases occurred acutely within
3 days of starting thergpy. The mean crestinine changes from basgline when reported ranged from 2.7
t0 4.0. Over 70% of cases were hospitalized for treatment, including diadlyss and degth as a result.

Common multiple risk factorsin these cases included concurrent/underlying medica diseases such as
hypertension, diabetes, congestive heart failure, or pre-existing rend disease, and concomitant use of
diuretics or ACE inhibitors.

In conclusion, cases of serious life threatening rend failure have been reported associated with etodolac,
celecoxib and rofexocib based on postmarketing data. Rend failure mostly occurred at recommended
doses and in some cases shortly after drug treatment in patients with or without risk factors.

DRUG INFORMATION and LABELING

Etodolac (LodineO), celecoxib (CelebrexO), and rofecoxib (VioxxO) are nonsteroida anti-
inflammatory drugs (NSAIDs) that were approved by the FDA in January 1991, December 1998, and
May 1999, respectively. The mechaniam of action of NSAIDs s primarily by interfering with the
enzymeatic activity of cyclooxygenase (COX), thereby inhibiting the production of prostaglandin from
arachidonic acid. Prostaglandin in the kidneys regulates intrarena blood flow and dectrolyte baance.

Two COX isoenzymes have been identified: COX-1 and COX-2. Hypotheses that prostaglandins
produced by the COX-2 dependent pathway result in pain, inflammation, and tissue destruction led to
the development of agents that selectively inhibit the COX-2 isoform. To date, two agents are
commercidly avallablein the U.S. that mainly inhibit the COX-2 but not the COX-1 isoenzyme at
recommended doses. celecoxib and rofecoxib. Etodolac is anongpecific NSAID that inhibits both
COX-1 and COX-2.

Lodineisindicated for acute and long-term management of signs and symptoms of rheumatoid and
ogteoarthritis, aswell as for pain management. Celebrex isindicated for therelief of sgnsand
symptoms of osteoarthritis and rheumatoid arthritis in adults. It isaso indicated to reduce the number of
adenomatous colorectd polypsin familia adenomatous polyposis, as an adjunct to standard therapy.
Vioxx isindicated for the rdief of sSgns and symptoms of ogteoarthritis, management of acute painin
adults, and treatment of primary dysmenorrhea

Labding for Vioxx is shown below and issmilar for dl 3 products with regard to rend concerns. The
information is found under the Clinical Pharmacology, Warnings, Precautions, and Adverse Reactions
sections of the current |abel.

Clinica Phnarmacology, Renal Insufficiency

Inastudy (N=6) of patients with end stage rena disease undergoing diadys's, pesk rofecoxib plasma
levels and AUC declined 18% and 9%, respectively, when dialyss occurred four hours after dosing.
When diayss occurred 48 hours after dosing, the dimination profile of rofecoxib was unchanged. While
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rend insufficiency does not influence the pharmacokinetics of rofecoxib, use of VIOXX in advanced
rend disease is not recommended at present because no safety information is available regarding the use
of VIOXX in these patients.

Warnings, Advanced Renal Disease

No safety information is available regarding the use of VIOXX in patients with advanced kidney
disease. Therefore, treatment with VIOXX is not recommended in these patients. If VIOXX therapy
must be initiated, close monitoring of the patient's kidney function is advisable.

Precautions, Renal Effects

Long-term adminigtration of NSAIDs has resulted in rend papillary necrogs and other rend injury.
Renal toxicity has dso been seen in patientsin whom rend prostaglandins have a compensatory rolein
the maintenance of rend perfusion. In these patients, adminigtration of anongteroida anti-inflammeatory
drug may cause a dose-dependent reduction in prostaglandin formation and, secondarily, in rend blood
flow, which may precipitate overt rena decompensation. Patients at greatest risk of thisreaction are
those with impaired rend function, heart failure, liver dysfunction, those taking diuretics and ACE
inhibitors, and the ederly. Discontinuation of NSAID therapy is usudly followed by recovery to the
pretrestment sate. Clinica tridswith VIOXX at daily doses of 12.5 and 25 mg have shown rend
effects (e.g., hypertenson, edema) smilar to those observed with comparator NSAIDs; these occur
with an increased frequency with chronic use of VIOXX at doses above the 12.5 to 25 mg range.

Caution should be used when initiating trestment with VIOXX in patients with consderable dehydration.
It is advisable to rehydrate patients first and then start therapy with VIOXX. Cautionisaso
recommended in patients with pre-existing kidney disease.

Adverse Reactions
Urogenital System: acute renal failure, breast malignant neoplasm, interstitial nephritis, prostatic
maignant neoplasm, uralithias's, wor sening chronic renal failure.

The Vioxx advises the patient to inform the physician of kidney disease and mentions the following in the
section titled, What are the possible side effects of VIOXX: serious kidney problems occur rardly,
including acute kidney failure and worsening of chronic kidney failure. Information for Petient of Vioxx
does not mention smilar warning. Thereis no Celebrex Information for Petients section in the [abeling.

The labeling for celecoxib is smilar to rofecoxib as stated above. However, worsening chronic renal
failureisnot included in the Adverse Reactions section.

We note that the labeling for etodolac differs between Lodine tablets and capsules and Lodine XL
Extended Release Tablets. The labeling for Lodine XL Extended Release Tablets regarding rend
concernsis Smilar to celecoxib. Like celecoxib, the labeling for Lodine XL Extended Release Tablets
does not mention worsening chronic rend failure in the Adver se Reactions section. Unlike Lodine XL
Extended Release Tablets, the labeling for Lodine tablets and capsules does not contain a cautionary
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gatement in the Clinical Pharmacol ogy section about use of Lodine in patients with rend impairment.
Unlike Lodine XL Extended Release Tablets, the Warnings section for Lodine tablets and capsules
does not advise againgt use of Lodine in patients with advanced rend disease. Unlike Lodine XL
Extended Release Tablets, the Precautions section for Lodine tablets and capsules presents
information regarding rend injury in ras, not humans.

Literature

At least one article has gppeared in the medicd literature describing reversible rend failure in association
with celecoxib.! The authors hypothesize that, in patients with prostaglandin-dependent disease states
such as volume depletion, cirrhosis, CHF, nephrosis, and CRF, the COX-2 enzyme may have an
important role in prostaglandin production. Thus, in selected individuals, inhibition of COX-2 could lead
to deterioration of rend function through elimination of COX-2-dependent prostaglandins.

DRUG USE

Totd prescriptions for the first three years of marketing, aswell as information on patient gender, race
and dosing strengths administered will be presented for Lodine, Celebrex and Vioxx.

RENAL FAILURE CASE DEFINITION
Rend fallureis defined in this review as:

A risein serum cregtinineof 3 0.5 mg/dl, if the basdine serum creetinineis£ 3.0 mg/dl or

A risein serum cregtinineof 2 1.0 mg/dl, if the basdine serum credtinineis® 3.0 mg/dl or

A 3 20% declinein recovery serum cregtinine from peak serum cregtinine or

A pesk serum credtinine of 3 2 mg/dl and one or more events from the symptom list is mentioned
(see below for symptom list) or

A risesin BUN (> 25 mg/dl) and one or more events from the symptom list is mentioned (see below
for symptom list) or

Any case requiring phosphate binders (ie. cacium, auminum) or potassum-binding resins (ie.
Kayexaate) or sodium bicarbonate (to correct acidosis) or

Any case requiring didysis or kidney transplant or

Any case with reported diagnosis of rend failure or acute rend failure

"Symptom” List

~ UOP (urinary output), - blood pressure, - potassum (serum K* > 5.1 mmol/L), ~ sodium (serum
Na" < 135 mmol/L), hyperphosphatemia, metabolic acidosis (serum HCOs < 20 mmol/L), anemia (Hct
< 30%), azotemia, uremia, edema, symptoms of CHF

METHOD OF SELECTION OF AERSCASES




To capture dl possible cases of rend fallure, acute rend failure, rend insufficiency, rend vascular related
rend disorder, rend tubular disorder and hypersengitivity related nephropathies we searched in AERS
under the following MedDRA midlevd terms-

Rend fallure and impairment (High Leve Term)

Rena vascular and ischaemic conditions (High Level Term)

Nephropathies (High Level Group Term)

We reviewed atotal of 695 reports from the searches to eiminate duplicates and reports that were
miscoded or did not have the events of interest. Most of the cases were rend failure-related events with
small numbers of nephritis and rena necrosis. Due to their smal numbers, we did not review further
cases of nephritis and rena necrosis but focused on cases of rend fallure only. Rena failure cases
include reports of rend falure, acute rend falure, or any rend insufficiency with adequate data
congstent with the case definition. To review the rend failure cases further (based on available
information in the reports), we used the generd criteriaasin Appendix 1 to exclude cases that were not
associated with the drug. The remaining cases can be classified either probably or possbly associated
with drug by the generd criteriaasin Appendix 2. For the purpose of this review, al probable and
possible cases were grouped together for anadysis.

RESULT OF SELECTION OF CASE SERIES

Etodolac

A search of the AERS database on October 26, 2000 for renal cases based on the search strategy (see
Method of Selection of Cases) captured atota of 65 casesfor etodolac. A hands-on review of the
cases reullted in the excluson of 35 cases primarily due to duplication, erroneous drug, rend failure
exacerbated by concomitant acute disease states (for example, Gl bleed, sepsis), or nonspecific rena
disorder. Of the remaining 30 cases, 13 matched our case definition for rend failure and are included in
the case series for further anaysis.

Celecoxib

A search in AERS through October 26, 2000 identified 256 reports of rena events associated with
celecoxib based on our search Strategy. A hands-on review of these reports identified 122
unduplicated reports of rend failure which met our case definition. Reports of abnorma kidney
function, fluid retention, oliguria, rend insufficiency not meeting case definition with adequate |ab deta
available, and rend failure precipitated by concomitant rhabdomyolysis or Gl bleed or hepatorenal
syndrome were excluded.



Rofecoxib

A search of the AERS database on October 26, 2000 for renal cases based on the aforementioned
AERS search strategy (see Method of Selection of Cases) captured atotal of 374 casesfor Vioxx. A
hands-on review of the cases resulted in the exclusion of 168 cases primarily due to duplication,
erroneous drug, rend failure exacerbated by concomitant acute disease states (ie. Gl bleed,
rhabdomyolysis, sepsis), nonspecific rend disorder, or isolated oliguria or fluid retention with no
indication of rend fallure. Of the remaining 206 cases, 142 matched our case definition for rend failure
and are included in the case series for further analysis.

We noted that the origina searches for rend events revealed 92 reports of fluid retention in which

severd reported concurrently with rend failure. Most cases were associated with weight gain, edema,
dyspnea, or congestive heart failure,

Thefind counts of U.S. cases of rend failure by drug we andyzed further are the following:

Etodolac 13
Cdecoxib 122
Rofecoxib 142

SUMMARY OF CASES

Summary of cases for each drug case series follows:

Etodolac (13)

Descriptive satistics for the rend failure case series are provided in the attached Table 1. Additiona

demographics:

Daily dose (based on 8 cases): Range 400-900 mg, median 600 mg, mean-611 mg

Indication: Ogteoarthritis-6, rheumatoid arthritis-1, unspecified arthritis-3,
lumbosacra sprain-1, unknown-3

Dechdlenge: positive- 8

Rechdlenge: no patient was rechdlenged

Report year: 1991-4, 1992-2, 1993-4, 1996-1, 1998-2

Report type: 15-day-6, periodic-5, direct-2

The mean age of the patients was 77.3 years. The mean onset was 26.6 days after ingtituting therapy
with etodolac. Seven cases reported time to onset. There was a 3.3:1 predominance of females. The
dose of etodolac was within the labeled dosing in dl casesin which the dose was reported. Based on
the 4 casesin which an increase from basdine serum creatinine was reported, the mean increase in
serum cregtinine was 2.7 mg/dL (range 2-3.9). The data were not sufficient to support afinding of a
dose-response effect on serum cregtinine. In three of the four cases in which a changein serum
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cregtinine from basdine was reported, the patient was receiving 600 mg of etodolac a day.

Eleven of the 13 patients who developed rena failure had risk factors for acute rend fallure in addition
to taking etodolac. These additiond risk factors included basdline chronic rend insufficiency,
concomitant angiotensin converting enzyme inhibitor, concomitant diuretics, concomitant methotrexate,
concomitant NSAIDs, congestive heart failure, hypercalcemia, hypertension, hypotension, and
metagtatic maignancy. Many patients had more than one additiond risk factor. Three patients had
chronic rend insufficiency before beginning etodolac.

Three patients died, and in another case the reporter considered the episode life-threatening.

Two of the deaths gppear to be directly attributable to rend falure. In the third case resulting in deeth,
rend failure gpparently resulted in decreased methotrexate excretion and an increased methotrexate
plasma concentration. Pancytopeniarelated to increased methotrexate plasma concentration resulted in
the death of the patient.

Eight patients recovered after the drug was discontinued. In the three cases in which timeframes are
provided on recovery to baseline serum crestinine, recovery occurred in three days, three weeks, and
two months. In another case adrop in serum creatinine from 3.1 to 2.1 mg/dL occurred within two days
of discontinuation of etodolac. However, information on further recovery is not known, and the patient’s
basdline serum creatinine was not provided. Nonspecific quditative statements regarding recovery were
provided in four cases; for example, the reports described the patients conditions after discontinuation
of the etodolac as * subsequently recovered,” “dowly recovered,” * subsequent improvement,” and
“recovered.”

Two cases are presented below.

1. AERS 5004660, MFR 893146009S, US (ME), 1993

A 78-year-old woman with a prior medica history of hypertension, arteriosclerotic heart disease, and
cerebral vascular accident, but no prior history of rend function impairment, was prescribed etodolac
600 mg aday for osteoarthritis. Concomitant medications included atenolol and chlorthdidone. After an
unknown period of time, the dose of etodolac was increased to 900 mg a day because the patient was
not receiving sufficient effect with the dose initialy prescribed. After a“short” but unspecified period of
time, the patient was admitted to the hospitd with a 3-to-4-day history of progressive shortness of
breath and weakness. Scattered raes were noted in the lower lung fields on examination. A chest x-ray
was congstent with congestive heart failure. Blood urea nitrogen was 123 mg/dL, and serum cregtinine
was 9.8 mg/dL. The patient did not respond to treatment with fluid chalenge, intravenous furosemide
and dopamine, and she died after 8 days of hospitdization.

2. AERS 48039048, Direct, US (GA), 1991

A 75-year-old woman with a prior medica history of hypertension, hypertrophic cardiomyopathy,
tachyarrhythmias, and noninsulin dependent diabetes mdllitus was prescribed etodolac for osteoarthritis
and back pain. Concomitant medications included digoxin and furosemide. After taking etodolac for 4
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days, she presented to the emergency room with severe fatigue and confusion. She was diagnosed with
rend failure and digoxin toxicity, and she was admitted to the hospita. Serum creatinine on admisson
was 5.9 mg/dL, up from her basdine of 2 mg/dL. Etodolac was discontinued, and the patient
recovered.

Celecoxib(122)
Descriptive satistics for the rend failure case series are provided in the attached Table 2. Additional
demographics include:

Dally dose: Range 100-800 mg, median 200 mg, mean-224 mg (n=88)
Dechdlenge: Positive- 55

Rechdlenge: Positive-2

Report type: 15-day-20, periodic-59, direct-43

The median age was 72 years (see Table 1). Age and gender was not stated in 18 and 14 reports
respectively. Among the cases where gender was reported there was a preponderance of females.
Eighty-one (66%) cases mentioned time of onset of rend failure from the start of Celebrex therapy, and
the median time was 18 days. 1n 4(3%) of casesthe time of onset of rend failure was less than or equa
to 3 days and in 33(27%) cases thiswas less than or equa to 14 days. Dose was mentioned in 83
(72%) reports and it was within the [abeling recommendation in al patients except one. One patient
received at least twice the recommended dose of Celebrex [400 mg twice aday (800 mg totd daily
dose)] for his unspecified backache (off-labd indication) and osteoarthrosis. Serum cregtinine (SCr)
changes (peak SCr minus basdline SCr) were reported in 44 cases (36%). The mean SCr change was
29 mg/dl. Indl 30 caseswhere SCr changes were reported 2 or above (range 2-7.6 mg/dl), the
reported total daily dose of Celebrex was within the recommended dosage. Postive dechallenge was
noted in 55(45%) cases and positive rechdlenge in 2 of these cases which are described later. Sixty-
four percent of the patients were hospitalized and 12 percent underwent diaysis. In nearly 20 percent
of cases the reporter consdered that the adverse rend event was life threatening. Eight (6%) patients
died and these can be attributed to rend failure in association with Celebrex use.

All cases presented with risk factors for rend failure aside from Celebrex use with the exception of 26
(21%) case reports, which did not state any risk factors. The common risk factors included disease
dtates such as hypertension, diabetes mellitus, congestive heart failure and concomitant medications such
asdiuretics, ACE inhibitors, and NSAIDs. Forty-five cases reported a baseline SCr. Of the 45 cases
many of which might indicate norma basdine function, 15 (33%) had abasdine SCr £ 1.0 mg/dl, 27
(60%) had abasdine SCr £ 1.2 mg/dl, and 32 (71%) had abasdine SCr £ 1.5 mg/dl. In sixteen
percent of cases, who had pre-existing rend disease or rend insufficiency or rena impairment (12
cases), and chronic rena insufficiency or rena disease or rend failure (8 cases), worsening of rend
condition resulting in rend failure was observed in this case series. There were 2 (1.6%) cases with
goparently normad kidney function and no history of rend problem who experienced rend failure. In
one of these two cases, the time of onset of rend failure was 4 days and 30 daysin the other.



Two representative cases follow:

1. ISR#3410368-0; Direct Report; US (MA); 1999

A 78-year-old femae with a history of hypertension, coronary artery disease, diabetes mellitus, and
periphera neuropathy was started on celecoxib 200 mg (unspecified frequency) for osteoarthritis. Her
basaline SCr was 1.1 and BUN 16. Approximately 120 days later her SCr increased to 3.1 and BUN
to 40 and her medications namely Celebrex, captopril, HCTZ were discontinued. At that time she was
a0 on sulfamethoxazole plus trimethoprim for her UTI and this combo was dso discontinued.  About
35 days later her SCr was 1.2 and BUN 20. Nearly two months later her SCr was 1.2 and BUN 29
and Celebrex 100mg QD was restarted. About 12 days later her SCr increased to 2.0 and BUN 42
and Celebrex was stopped. A week later her SCr was 1.4 and BUN was 30. Concomitant
medications included atenolol, smvadtatin, insulin and sertrdine.

2. |SR# 3488770-0; Mfr# 991208-SK443; US (ND); 2000

A physician reported that an 88-year-old female under his care on celecoxib therapy for unspecified
disease/dose/duration went into acute rend failure (ARF) for which she was hospitdized for 10 days.
Per her physcian the ARF resolved rapidly after unspecified therapy. Within a month the physician
restarted her on celecoxib and she was hospitaized again with ARF and had to undergo didyss. Her
SCr roseto 4.3 and BUN to 58. Celecoxib was discontinued and she again responded to unspecified
thergpy. Thereisno mention of concomitant illness or meds.

Rofecoxib (142)
Descriptive satistics for the rend failure case series are provided in the attached Table 3. Additiona
demographics:

Dally dose Range 12.5-50 mg, median 25 mg, mean 26.6 mg
Rechdlenge: Positive- 1

Report type: 15-day-108, periodic-0, direct-34

Report year: 2000-114, 1999-28

The patients were predominantly female and the average age was 73 years (range = 33 - 101 years).
Twenty-nine cases (20%) did not report age and 18 cases (13%) did not report gender. Nearly 70%
required hospitalization and 15% reported the need for didyss. Desth, due to rend failure, which
attributed the cause to Vioxx, occurred in 6%. There were only 2 rechallenge cases where one was
positive and the other negative at the time of reporting. Cases noting a basdine and peak serum
creetinine showed amean creatinine change of 4 mg/dl (range = 0.4 - 12.9 mg/dl). Those cases
reporting a peak and recovery serum crestinine noted an average decline of 2.9 mg/dl (range =04 -
11.1 mg/dl) to recovery. The onset of adverse renal symptoms was reported in 100 cases and
occurred a an average of approximately 33 days after the initiation of Vioxx; however, the median was
10 days and 32 cases occurred within 3 days. In dl cases the dose of Vioxx fell within the
recommended range of 12.5 to 50 mg once daily with a mean of 26.6 mg and a median of 25 mg per
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Cases where patients were stable on multiple medications were included in the case series. Of the 142
cases, 12 reported normd kidney function or no history of rend dysfunction prior to initiating Vioxx.
Fifty-four cases reported a baseline SCr. Of the 54 cases many of which might indicate norma basdine
kidney function, 10 (19%) had abasdine SCr £ 1.0 mg/dl, 16 (30%) had a baseline SCr £ 1.2 mg/dl,
and 30 (56%) had abasdine SCr £ 1.5 mg/dl. Pre-exiging rend disease (chronic rend insufficiency,
rend insufficiency, chronic rend fallure, history of rena failure) was reported in 20% of the cases.

Common risk factors consist of concomitant disease states and medications and were multiple for most
patients. The most prevaent medical condition reported was hypertension (26%), followed by diabetes
mellitus (21%), pre-exigting or history of rend falure or rend insufficiency (20%), congestive heart
falure (17%), hyperuricemia- evidenced by gout or dlopurinol use - (9%), and concomitant
hospitalization (8%). The most common medications reported were diuretics (43%), followed by
selective and nonsdlective nongteroidd anti- inflammatories (33%), angiotensn converting enzyme
inhibitors (28%), and angiotensin-11 receptor antagonists (5%).

Four representative cases follow:

1. ISR# 3498492-8; Direct Report; US (IN); 2000

A 79 year-old female with ahistory of DM, lymph and peripherd edema, ASHD, and a mastectomy
was placed on Vioxx for ogtecarthritis. Concomitant medicationsinclude Lasix, Zaroxolyn, potassum,
and Zedtril. The patient was admitted to the hospital 3 and 1/2 weeks later for edema. Laboratory
tests showed a SCr = 4.3, BUN = 97, K™ = 6.8, and Phosphorus = 7.2. The nephrologist diagnosed
acute rend falure due to Lasix, Zedtril, Vioxx, and potassum. Vioxx was discontinued and the patient
was gabilized and discharged. The patient began Vioxx again without the physician's consent and,
again, experienced acute rend failure 2 weeks later (SCr = 8.3, BUN = 65, K" = 5.5, Phosporus =
10.6).

2. ISR#3351628-1; Mfr# WAES 99080373; US (MA); 1999

A 73 year-old female with multiple medica problems including osteoporosis, HTN, DM, COPD, a
fib., asthma, and angina developed rend failure, CHF, digoxin toxicity, and thrombocytopenia after 1
week of Vioxx. Admission labsrevealed SCr = 2.2, BUN =50, pH = 7.1, K" = 7.0, and digoxin =
5.6 (basdinelabs: SCr = 1.7, BUN = 25-28, and digoxin < 2.0). She experienced acardiac arrest,
was intubated, and revived. She dso required hemodidyss.

3. ISR# 3460052-2; Direct Report; US (IL); 2000

A 78 year-old male with a SCr = 1.4 and digoxin = 1.9 five days prior to initiating VVioxx developed an
elevated SCr of 3.7 and adigoxin leve of 4.2 four days after beginning Vioxx. Vioxx was discontinued
and Digibind was administered. His SCr was 2.5 9x days after discontinuation.

4. |SR# 3490859-7; Direct Report; US (IA); 2000
An 84 year-old femde with multiple medica problemsincluding DJD, osteopoross, and rend vascular
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disease was prescribed Vioxx 12.5mg daily. After 3 weeks, the dose was increased to 25mg daily and
after 1 week, her SCr had increased from a basdline of 1.6 to 3.7 and her BUN increased from 33 to
81. Concomitant medications were glucosamine, medizine, and levothyroxine.

SUMMARY

Etodolac

We evduated 13 cases of rend failure in the AERS database temporaly related to therapy with
etodolac. Mogt of the cases occurred in high-risk elderly patients. Eighty-five percent of the patientsin
the case series had risk factors for rend failure in addition to taking etodolac. Many patients had more
than one additiond risk factor for rend fallure. Two patientsin the series died due to rend failure.

The prevalence of risk factorsin the patients in the case series suggests that patients at increased risk for
rend function imparment should be monitored closdly while taking etodolac.

Celecoxib

Serious rend toxicity including acute rend failure leading to fatalities has been reported in associaion
with Celebrex use. One hundred and twenty-two domestic cases of Celebrex-associated rend failure
have been identified in the FDA’s AERS database. The current labeling of Celebrex mentions acute
rend falure, interditial nephritis, increased BUN and cregtinine under the Adver se Reactions section.
Under the Precautions section, the Renal effects statements regarding renad decompensation indicate
that patients at greatest risk of this reaction are those with impaired rend function and other diseases.
Whileit istrue that patients at greatest risk of rend failure are those with risk factors, there were cases
with gpparently normal kidney function that have aso been reported with rend failure while on
Cedlebrex. Additionaly, the Precautions section implies rend injuries occur from long-term
adminigtration of NSAIDs. Our review shows that 27% of the cases occurred within two weeks and
3% within 3 days. Findly, the labding has no reference to rend toxicity in the Information for Petients
section.

Rofexocib

One hundred and forty-two cases of rend failure temporadly associated with Vioxx were evauated.
The patients were mostly ederly femaes with multiple risk factors. Cases reporting risk factors
commonly included pre-existing disease saes. hypertenson, digbetes mdlitus, rena dysfunction,
congestive heart failure, hyperuricemia, and medications. concomitant diuretics and/or angiotensin
converting enzyme inhibitors, and converson from a nonselective NSAID to a sdlective COX-2
inhibitor.

It isinteresting to note that of the 100 cases that reported atime to onset of renal symptoms, 32 cases
occurred within 3 days. The mgority of patients recovered upon discontinuation of the medication;
nevertheless, greater than 15% reported the need for didysis, nearly 70% required hospitdization, and
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greater than 6% attributed death due Vioxx-initiated rend failure. The dose did not gppear to be a
factor as dl dosing was within the recommended range. Pre-existing rena disease (chronic rend
insufficiency, rend insufficiency, chronic rend failure, history of rend failure) was reported in 20% of the
cases. Tweve reported norma kidney function or no history of rend dysfunction prior to initiating
Vioxx.

Our findings are consstent with the current labeling under Precautions in that patients at greatest risk
are those with impaired rend function, heart failure, those taking diuretics, ACE inhibitors, and the
elderly. However, the labeling refersto the risks of long-term adminigration and it was noted in the
evaluation of our case seriesthat nearly one-third of our cases reported an acute onset (0-3days).
Findly, both Clinical Pharmacology and Warnings mention that no safety information is available
regarding the use of Vioxx in patients with advanced kidney disease.
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Table 1. Descriptive statistics for the etodolac renal failure case series (n=13)

Attribute
Age (years) Median 77
Mean 75.8
Range 72-84
Sex Y%Femde 76.9
%Made 23.1
Onset (days) Median 28
Mean 26.6
Range 4-45
Cases with onset @ <=3 days 0
Creatinine change Median 24
Mean 2.7
Range 2-3.9
Outcome Hospitalized (69.2)
(% appearance) Life threstening (7.7)
Death (23.1)
Dose Median 600
Mean 611
Range 400-900
Cases over rec. dose** 0

** >7,000 mg per day
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Table 2. Descriptive statistics for the celecoxib renal failure case series (n=122)

Attribute
Age (years) Median 72
Mean 69.7
Range 14-101
Sex Y%Femde 62.0
%Made 38.0
Onset (days) Median 18
Mean 41.7
Range 1-300
Cases with onset @ <=3 days 4
Creatinine change Median 24
Mean 2.9
Range 0.5-7.6
Outcome Hospitdlized (67.2)
(% appearance) Life threatening (19.7)
Didyss(12.3)
Degth (6.6)
Dose Median 200
Mean 224
Range 100-800
Cases over rec. dose* * 1

** >400 mg per day
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Table 3. Descriptive statistics for theVioxx renal failure case series (n=142)

Attribute
Age (years) Median 75
Mean 73.1
Range 33-101
Sex Y%Femde 68.5
%Made 315
Onset (days) Median 10
Mean 32.7
Range 1-450
Cases with onset @ <=3 days 32
Creatinine change Median 3.3
Mean 4.0
Range 0.4-12.9
Outcome Hospitalized (69.9)
(% appearance) Life threatening (23.1)
Didyss(15.4)
Degth (6.3)
Dose Median 25
Mean 26.6
Range 12.5-50
Cases over rec. dose* * 0

** >50 mg per day
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Appendix 1

Criteriafor excluding cases for further review or andyss

Events not related to the drug adminigtration, e.g., rend failure reported while patient had car
accident and went into multi-organ failure

Events resulting from the previoudy exigting underlying rend disorder

Events more related to (or confounded by) another suspect drug (2 suspects reported) or
concomitant drug(s), based on their thergpy dates, and the other drug(s) is labeled for rend falure
Events for which causality cannot be assessed due to multiple suspect drugs (3 or more)

No evidence that the patient received the drug, including unconfirmed second hand report

No evidence that the event of interest occurred including unconfirmed second hand report (i.e,
reporter was notified by competitor's drug representative)

Evidence of hepatorena syndrome (concomitant liver and rend failure)

Rend failure precipitated by concomitant rhabdomyolyss, acute Gl bleed, sepss

Fuid retention with no indication of rend fallure

Event did not meet the case definition for rend failure described above
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Appendex 2
Criteriafor Probable cases

No past history of rend insufficiency or disorder, norma basdine serum cregtiningBUN, within a
reasonable time after drug adminigration the patient developed diagnosed rend failure/acute rend
failure supported by changesin serum creatinineBUN mesting the case definition, events abated
after drug discontinuation. No concomitant drugs reported.

Petient with a past higtory of rend insufficiency, norma basdine serum creatinineBUN, within a
reasonable time after drug adminigtration developed rend failure/acute rend failure supported by
changesin serum creetinine/BUN meeting the case definition, events abated after drug
discontinuation. No concomitant drugs reported.

Petients with or without a past history of rend insufficiency or disorder, norma basdline serum
creatinineBUN, within a reasonable time after drug administration developed diagnosed rend
falurelacute rend failure supported by changesin serum creetininBUN meeting the case definition.
Events abated only after suspect drug discontinuation. Concomitant drugs which were not labeled
for rend failure were continued.

Criteriafor Possible cases

Basdine serum creatinineBUN were elevated possibly indicating a chronic rend disorder but the
patient developed diagnosed rend failure/acute rend failure only after suspect drug adminigtration
supported by changesin of serum creetinineBUN mesting the case definition. The patient isat risk
for developing rend failure due to the abnorma basdine.

No higtory of rend insufficiency or disorder, norma basdline serum creatinineBUN, within a
reasonable time after drug administration developed diagnosed rend failure/acute rend failure
supported by changesin serum creatinine/BUN meeting the case definition, events abated after drug
discontinuation. There were standing concomitant drugs which may or may not be labeled for rend
falure

The patient is reported to have diagnosed rend failure but with insufficient lab data to support the
diagnosis from a health care provider or consumer and can not exclude the possibility that the drug
is associated with the events (e.g., because of drug therapy date).

The patient is reported to require diadysis or kidney transplant while on drug with insufficient lab data
and can not exclude the possibility that the drug is associated with the event, based on the drug
therapy date.
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